Evidence of isoprenoid precursor toxicity in Bacillus subtilis.
The mevalonic acid (MVA) and methylerythritol phosphate (MEP) pathways for isoprenoid biosynthesis both culminate in the production of the two-five carbon prenyl diphosphates: dimethylallyl diphosphate (DMAPP) and isopentenyl diphosphate (IPP). These are the building blocks for higher isoprenoids, including many that have industrial and pharmaceutical applications. With growing interest in producing commercial isoprenoids through microbial engineering, reports have appeared of toxicity associated with the accumulation of prenyl diphosphates in Escherichia coli expressing a heterologous MVA pathway. Here we explored whether similar prenyl diphosphate toxicity, related to MEP pathway flux, could also be observed in the bacterium Bacillus subtilis. After genetic and metabolic manipulations of the endogenous MEP pathway in B. subtilis, measurements of cell growth, MEP pathway flux, and DMAPP contents suggested cytotoxicity related to prenyl diphosphate accumulation. These results have implications as to understanding the factors impacting isoprenoid biosynthesis in microbial systems.